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Table 1. Different System Security Elements Whose Rights and Obligations 


















































































































































































Figure 1. A Partial View of a Software Ecosystem of Producers and 
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Figure 2. A Design-Time Reference Model of an OA System That 
Accommodates Multiple Alternative System Configurations 
	
Figure 3. A View of an OA Software Ecosystem That Provides 
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Figure 4. A Selection Among Alternative Components That Can Be 
Included at Build Time to Produce an Integrated System Compatible With the 
Design-Time Reference 
	
Figure 5.  An End-User Run-Time Version of the Selected Alternative 



























Figure 6. A Second System Configuration, Using Alternative but 































































Figure 8. A Security Configuration Alternative for the Run-Time 
Configuration Instance That Encapsulates OA System Components and 
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Figure 1. Common Information Objects and Software Applications 
That May Be Involved in C2 Operations/Tasking, as Identified in Publicly 
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Figure 2. Photograph of a Physical C2 Facility at Hanscom Air Force 






































Figure 3. Perspective View of User-Controlled Avatars in a C2 
Mirrored VW Operating in DECENT 
Note. The wall display in the upper right corner is an embedded video stream from a remote server. 
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Figure 4. On-Screen View of a Virtual Meeting Room That Mirrors 
Common Meeting Rooms, Used to Study Team-Oriented ELICIT Game Play 
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Figure 5. Smart-Phone (iPhone)–Based Views for Monitoring and 
Controlling Devices in a Physical Factory 




























































































Figure 6. OpenSim Hypergird Supports User/Avatar Teleportation to 
Move From One VW Region to Another VW Region, Possibly on a Different 
Networked Server (Lopes, 2011). 
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Figure 7. Overview of the MOSES Hypergrid and Server Assignment 
Map Used in the Military OpenSim Enterprise Strategy by the U.S. Army 
(MOSES Server Map 2012) 
Note. Some hypergrid cells are empty, indicating available capacity for future development of new 





























Figure 8. Secure Architectural Design for Generic Software 
Applications Common to C2 Systems 
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Figure 9. Sample Run-Time Software Application Deployment for 
Generic Software Applications Available for Use in C2 Systems 
(Scacchi & Alspaugh, 2011) 
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Figure 1. An Enterprise Software System Architecture  
Note. This figure depicts components (grey boxes), connectors (ellipses), interfaces (small boxes on 
components), and data/control links. 

























Permissive	 Academic	 Apache,	BSD,	MIT	 Many	rights;	few	
obligations	
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Figure 3. An ArchStudio 4 Model of the Open Software Architecture 
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Figure 4. A View of the Internal Schematic Representation of the 







































































 OSS: “Licensee must retain copyright notices in the binary form of module.c” 
 Reciprocal OSS: “Licensee must publish the source code of 
component.java version 1.2.3” 
 Proprietary EULA: “Licensee must obtain a proprietary license for a copy of 
component.exe” 
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Figure 6. A Report Identifying the Obligations, Conflicts, and Rights 































































































































































































































































































































































Appendix: An Interpretation of the BSD 3-Clause License 
General obligations for the license as a whole 
O1.	Licensee	:	must‐not	:	seek	remedy	based	on	warranty	or	liability	with	respect	to	
[Any].	
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The Challenge of Heterogeneously Licensed 

























































Figure 1. An Example of a Software Supply Network Within a Software 
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Figure 3. The Design-Time Architecture of the System of Figure 2 
	
Figure 4. A Build-Time Architecture Describing the Version Running 
in Figure 2 
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Figure 6. Reference Architecture Components Supplied by an 
Organization, Indicating the Integrator’s Dependencies on Suppliers, Mediated 



























































































Figure 8. License Annotation of Gnome Evolution Component Seen in 
Figure 5, as Implemented in our Extension of ArchStudio4 


































Figure 9. Results of a License Analysis for the Architecture Shown in 
Figure 5 
(Alspaugh et al., 2009b, 2011; Alspaugh et al., 2010; Asuncion, 2009) 
Note. On the left is displayed the result of the automated analysis of the architecture in Figure 5. After 
replacing the AbiWord word processor with the WordPerfect word processor, and redoing the 
analysis, the tool shows this alternative design results in license conflicts.  
 



















Figure 10. Prototype Explanation Results for a CTL-GPL2.0 Conflict 
Implemented in our Extension of ArchStudio4  
(Alspaugh et al., 2009b, 2011; Alspaugh et al., 2010; Asuncion, 2009) 
Note. At the top are the unavailable rights (partially collapsed), and in the middle are two conflicting 
obligations. 
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Figure 1. Subsumption Among the LGPLv2.1 Actions for Rights and 
Obligations and the Exclusive Copyright Actions 
Note. Eighteen rights actions are explicit in the text, and three others are implied. The actions of the 
implied rights are italicized in the figure. Four obligations actions have no effect under the conditions 
in which they are obligated (because the original source must itself satisfy LGPLv2.1); they are shown 






















Figure 2. A Portion of LGPLv2.1, Divided Into Chunks and Annotated 
With Categories of Interest (Alspaugh 2011). 
Note. The categories appearing here are, briefly: CW: collective work; d: distribution; DW: derivative 
work; fire: license firewall; O: apparent obligation; por: for a portion of the licensed entity; ppgn: 


























































do^ar^qb=p`elli=lc=_rpfkbpp=C=mr_if`=mlif`v= = - 102 - 
==============k^s^i=mlpqdo^ar^qb=p`elli=

























































































































































































































































































































































































































































































































































































































































do^ar^qb=p`elli=lc=_rpfkbpp=C=mr_if`=mlif`v= = - 116 - 
==============k^s^i=mlpqdo^ar^qb=p`elli=






































do^ar^qb=p`elli=lc=_rpfkbpp=C=mr_if`=mlif`v= = - 117 - 
==============k^s^i=mlpqdo^ar^qb=p`elli=




























































































































































































































































do^ar^qb=p`elli=lc=_rpfkbpp=C=mr_if`=mlif`v= = - 123 - 
==============k^s^i=mlpqdo^ar^qb=p`elli=









































































































do^ar^qb=p`elli=lc=_rpfkbpp=C=mr_if`=mlif`v= = - 126 - 
==============k^s^i=mlpqdo^ar^qb=p`elli=
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
THIS	PAGE	INTENTIONALLY	LEFT	BLANK	
	
	
 
 
 
 
	
^Åèìáëáíáçå=oÉëÉ~êÅÜ=mêçÖê~ã=
dê~Çì~íÉ=pÅÜççä=çÑ=_ìëáåÉëë=C=mìÄäáÅ=mçäáÅó=
k~î~ä=mçëíÖê~Çì~íÉ=pÅÜççä=
RRR=avbo=ol^aI=fkdboplii=e^ii=
jlkqbobvI=`^ifclokf^=VPVQP=
www.acquisitionresearch.net	
